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AMENDED APPEAL BRIEF I N RESPONSE TO 
NOTICE OF NON-COMPLIANCE 

In response to the Notification of Non-Compliant Appeal Brief mailed on April 10, 

2007, Applicants submit herewith an amended copy of the brief which sets forth the appealed 

claims as claims 1 - 6 in Section III of the Brief. Applicants submit that, in light of the 

foregoing, this Appeal Brief meets all of the requirements of 37 C.F.R. §41.37, and request 

that the Appeal he forwarded to the Examiner to prepare an Answer. 



T. REAL PARTY IN INTEREST 

The real party in interest is Sony Corporation as a result of transfer of all right, title 
and interest to the subject matter of this Application Serial No. 09/324,823 via the 
Assignment recorded in the Patent Office in Reel 010170 Frame 0509 on August 16, 1999. 
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n. RELATED APPEALS AND INTERFERENCES 

Applicants note that this case was first submitted to a Pre-Appeal Brief Request for 
Review on November 16, 2006. A decision was mailed on December 29, 2006. Applicants 
and the undersigned are unaware of any further related judicial proceedings, appeals, or 
interferences in relation to the instant Appeal. 

III. STATUS OF CLAIMS 

The claims currently stand in condition as modified by the Amendment of August 13, 
2003 amending claims 1 - 3 and adding new claims 4 - 6, as further modified by the 
Amendment accompanying RCE of May 25, 2004, adding new claims 7 - 18, as further 
modified by the Amendment of January 10, 2005 amending claims 4 - 6 and canceling 
claims 7 - 18, and as finally modified by the Amendment of August 4, 2005 amending claims 
1 - 3. Accordingly, claims 1 6 are currently rejected and appealed, and stand in condition 
as set forth in the attached Appendix of Claims on Appeal. 

IV. STATUS OF AMENDMENTS 

No Amendment After Final effecting the claims has been filed or entered by the 
Examiner. Accordingly, all remaining claims stand in the same condition as they did at the 
time of the August 4, 2005 Amendment to the Claims. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

The present invention relates to a solid-state image sensor device having an image 
sensing portion for performing photoelectric conversion and being able to operate in both 
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progressive mode and in interlaced field mode. More particularly, the present invention is 
concerned with a technique for actively controlling a bias voltage applied to a substrate of the 
image sensing portion in order to ensure that a saturation signal quantity output from the 
device is substantially the same in both the interlaced field scanning mode, where adjacent 
pixels are mixed, and the progressive scanning mode, where adjacent pixels are not mixed. 

As noted on page 1 of the specification, in recent years, solid-stote image sensor 
devices being able to read-out image data in both a progressive scan mode and an interlaced 
scan mode have begun to appear on the market. 

As clearly shown in Figure 2(B), during interlaced field reading, all of the pixels are 
read out. and vertically adjacent pixels are combined together. For example, during even 
field read-out, vertically adjacent pixels 4A and 3A are mixed together and transferred 
vertically as one data point Similarly, vertically adjacent pixels 4B and 3B are mixed 
together in the second vertical CCD, and are transferred as one data point. 

In contrast to interlaced field read-out, progressive read-out transfers all of the image 
signals accumulated in each of the photo sensing devices (lA - 4A and IB - 4 B) 
independently and separately via the vertical CCD registers 4. (See page 1. line 15 - page 2, 
line 9). 

As noted in the first fiill paragraph of page 2 of the specification, conventional solid- 
state image sensor devices implementing both progressive scan and interlaced field scan 
readout modes had the problem that a saturation signal quantity during progressive scan read- 
out becomes one half of that saturation signal quantity during interlaced scan read-out period. 
This was due to the fact that during interlaced field read-out, the accumulated charge of two 
image sensors are combined, such tiiat double the quantity of charge is transferred via the 
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Vertical CCD during interlaced field scan as compared to progressive scan. (See page 2, 
lines 19 - 24 which defines 'saturation signal quantity' as "The saturation signal quantity 
means a maximum signal quantity when a solid state image sensor device outputs a right 
signal..." and page 12, lines 10-15, which states that the "saturation signal quantity" is 
measured and compared after image read-out and mixing of adjacent charges for interlaced 
mode.) 

Because of this relationship between the two scanning modes, and the fact that a 
single vertical CCD register had to support both modes, dynamic range of the image 
degraded during progressive mode read-out compared to interlaced field mode read-out. 
Applicant's invention is directed to a resolving this outstanding problem and providing an 
optimal balance between interlaced field mode read-out and progressive mode read-out. 

More specifically, the present invention is directed to an imaging device employing a 
photodiodc, preferably a Hole Accumulation Diode, and striking an optimal balance between 
interlaced field mode read-out and progressive mode read-out. As shown in Figure 1 and 
described on page 7, lines 11 through 24, the present invention requires a substrate bias 
generation circuit 7 which applies a substrate bias via a substrate terminal 2e to the imaging 
device as shown in Figure 3A as a fiinction of whether the device is operating and interlaced 
field mode or progressive mode. 

As noted on page 12, lines 10 - 13 and 19 - 23 of the specification, the quantity of the 
difference between the two voltages applied to the substrate in the progressive scan mode and 
the interlaced field scan mode is set beforehand so that the saturation signal quantity in the 
progressive scan mode will be substantially equivalent to that in the interlaced field scan 
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mode after read-out of accumulated signals and mixing of charges in interlaced field mode 
read-out. 

Applicants submit that the claims of the instant invention are directed to a novel 
method of overcoming the shortcomings and deficiencies of the prior art by applying 
different substrate bias voltages such that saturation signal quantities in both progressive and 
interlaced field mode are made substantially equivalent after image read-out. The prior art 
fails to teach or suggest such a device. Consistent with the forgoing, the independent claims 
of the instant application require the following: 

Claim 1 requires a solid-state image sensor device 1 (See Fig. 1) having an image 
sensing portion 2 performing photoelectric conversion in both progressive mode in which all 
picture element signals are output independently, and interlaced mode in which interlaced 
scannings are performed and the picture element signals obtained in respective scannings in 
said image sensing portion are superimposed (See page 1, line 15 - page 2, line 9), said 
sensor device comprising: a photodiode 3 within the image sensing portion; and a substrate- 
bias generation circuit 7 (See Fig. 1 and page 9, lines 14 - 22) for applying a bias voltage 
0SUB to the substrate of said linage sensing portion (See page 11, lines 4 - 7) and for 
controlling said bias voltage in said progressive mode to be smaller than the bias voltage 
while operating in the interlaced mode (See page 4, lines 1 - 5 and page 12, lines 1-18); and 
wherein the applied bias voltages are chosen such that a saturation signal quantity in the 
progressive mode is substantially equivalent to that in the interlaced mode (See page 12, lines 
10- 13 and 19-22). 

Claim 2 requires a driving method for a solid-state image sensor device 1 (See Fig. 1) 
having an image sensing portion 2 including a photodiode 3 within the image sensing portion 
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for performing photoelectric conversion said image sensing portion operating in both 
progressive mode in which all picture element signals are output independently, and 
interlaced mode in which a plurality of scannings are performed and picture element signals 
obtained in respective scannings are superimposed (See page 1, line 15 - page 2, line 9), said 
method including applying a bias voltage 0SUB to the substrate of said image sensing 
portion (See page 11, lines 4 - 7), wherein during said progressive mode said bias voltage is 
smaller than that in said interlaced mode (See page 4, lines 1 - 5 and page 12, lines 1 - 18); 
and wherein the applied bias voltages are chosen such that a saturation signal quantity in the 
progressive mode is substantially equivalent to that in the interlaced mode (See page 12, lines 
10- 13 and 19-22). 

Claim 3 requires a camera comprised of a solid-state image sensor device 1 (See Fig. 
1) having an image sensing portion 2 for performing photoelectric conversion and a 
substrate-bias generation circuit 7 (See Fig. 1 and page 9, lines 14 - 22), an optical system 
receiving incident light from a subject and forming an image on said image sensing portion of 
said solid-state image sensor device, a driving system for driving said solid-state image 
sensor device, and a signal processing system for processing the signal output from said 
solid-state image sensor device to obtain a video signal, wherein the image sensing portion 
includes a photodiode structure, and further wherein said driving system selectively operates 
in progressive mode in which all picture element signals are output independently, and 
interfaced mode in which a plurality of scannings are performed and the picture element 
signals obtained in respective scannings are superimpose (See page 1, line 15 - page 2, line 
9), and wherein the bias voltage applied to the substrate in said progressive mode is smaller 
than that in said interfaced mode (See page 4, lines 1 - 5 and page 12, lines 1-18); and 
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wherein the applied bias voltages are chosen such that a saturation signal quantity in the 
progressive mode is substantially equivalent to that in the interlaced mode (See page 12, lines 
10- 13 and 19-22). 

VI. GROUNDS OF REJECTION TO BE REVIEW ED ON APPEAL 

A. Whether the teachings of the YamagucM (U.S. Patent No. 6,342,921) 
reference in view of Suzuki (U.S. Patent No. 6,515.703) and Suga (U.S. 
Patent No. 4,963,980) provide the requisite teaching or suggestion in order 
to render obvious claims 1 - 2 under 35 U.S.C. §103(a). 

B. Whether the teachings of the YamagucM (U.S. Patent No. 6,342,921) 
reference in view of Suzuki (U.S. Patent No. 6,5 15,703), Suga (U.S. Patent 
No. 4,963,980), and Lee (U.S. Patent No. 5,904,493) provide the requisite 
teaching or suggestion in order to render obvious claims 4 and 5 under 35 
U.S.C. §103(a). 

C. Whether the teachings of the Chang (U.S. Patent No. 5,264,939) reference 
in view of Suzuki (U.S. Patent No. 6,515,703), and Suga (U.S. Patent No. 
4,963,980) provide the requisite teaching or suggestion in order to render 
obvious claims 1 - 3 under 35 U.S.C. §l03(a). 

D. Whether the teachings of the Chang (U.S. Patent No. 5,264,939) reference 
in view of Suzuki (U.S. Patent No. 6,515.703), Suga QJ.S. Patent No. 
4,963,980). and Lee (U.S. Patent No. 5,904.493) provide the requisite 
teaching or suggestion in order to render obviated claims 4 and 5 under 35 
U.S.C. §103(a). 
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Vn. ARGUMENT 

Applicants respectfully submit that the prior art references of record, whether 
considered alone, or in combination, fail to obviate Applicant's presently claimed invention. 
As detailed below, the rejections set forth by the Examiner are improper. 

A. The Cited Yamaeuchi. Suzuki, and Suea Referen ces Fail to Obviate the 
Claimed Invention as specified in Claims 1-6. 

Applicants respectfully request reconsideration of the Examiner's rejection of claims 
1 - 3 under 35 U.S.C. §103(a). Examiner has alternately rejected these claims in view of the 
cited prior art references of Yamaguchi (U.S. Patent No. 6,342,921), Suzuki (U.S. Patent No. 
6,515,703) and Suga (U.S. Patent No. 4,963,980). 

Under § 2143 of the MPEP.Mn order to establish a prima facie case of obviousness, 
the Examiner must meet three basic criteria. "First, there must be some suggestion or 
motivation, either in the references themselves or in the knowledge generally available to one 
of ordinary skill in the art, to modify the reference or to combine reference teachings. Second, 
there must be a reasonable expectation of success. Finally, the prior art reference (or 
references when combined) must teach or suggest all the claim limitations." MPEP §2143 
rev. 3 (August, 2005). Applicants' assert that the Examiner has failed to establish a prima 
facie case of obviousness for at least the reasons that the prior art references fail to teach or 
suggest all of the claim limitations. Neither the primary reference nor any secondary 
reference provides any indication that two pre-determined bias voltages are applied to the 
substrate as a function of whether the imaging device is operating in progressive or interlaced 
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field scanning mode, "so that a saturation signal quantity in the progressive mode is 
substantially equivalent to that in the interlaced mode." 

Applicants note that the Examiner has conceded that the primary Vamaguchi 
reference fails to show any application of a bias voltage to the substrate of the image sensing 
portion, and thus necessarily fails to teach or suggest anything regarding variation of an 
applied bias voltage. (See page 3, first full paragraph of the May 16. 2006 Office Action). 
Additionally, the Examiner has conceded that neither the Yamaguchi nor the Suzuki reference 
show that the bias voltages are chosen such that a saturation signal quantity in the progressive 
mode is substantially equivalent to that in the interlaced field mode. (See page 4, first full 
paragraph of the May 16, 2006 Office Action). 

The only issue Applicants wish to bring to the attention of the Board in regard to the 
Yamaguchi and Suzuld references is the proper distinction between progressive mode read- 
out and interlaced mode read-out. Progressive mode read-out is a method of reading-out 
charges stored in all of the image sensing devices in the imaging array at the same time, and 
wherein there is no mixing between adjacent photo-diodes. (See Column 2, Imes 60 - 62 of 
Suzuki, which describes this mode and dismisses it as too costly compared to interlaced 
mode). Progressive mode read-out is labeled M-frame read-out in the Yamaguchi reference, 
(emphasis added). See, for example. Column 5, lines 34 - 37 of Yamaguchi, which 
associates the terms "full.ftame readout" and "progressive mode readout" to both mean that 
all image sensors are read-out at the same time without mixing. 

In contrast to progressive mode, interlaced mode involves the read-out of less than all 
of the imaging devices in the imaging array at the same time. Interlaced mode has been 
implemented in two ways, frame-mode and field-mode. (Note that frame-mode is distinct 
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from full-frame mode). In field mode interlaced scanning, adjacent pixels are read-out and 
mixed together in the vertical CCD register. (See Column 1, lines 36 - 40). In frame mode 
interlaced scanning, odd rows are read-out first, and then after the vertical CCD is done 
transferring the odd rows, the even row pixels are then read out. 

Importantly, and counter to the Examiner's assertions throughout the last Office 
Action, the only reference cited by the Examiner that discloses a true progressive mode read- 
out is the Yamaguchi reference (directed to fiill-frame and thinning mode). Importantly, 
however, Yamaguchi fails to disclose, teach, or suggest a device capable of running in both 
interlaced mode and progressive (full-fi:ame) mode, and actually teaches away from such a 
device. For example, Yamaguchi teaches the advantages of utilizing a thinning method 
instead of an interlaced mode read-out when only a subset of the entire imaging array is 
needed in Column 9, lines 55-65. 

The remaining references cited by the Examiner, Suzuki and Suga, are both directed 
solely to interlace scanning. There is no disclosure at all in either of these references to 
progressive mode read-out, absent the casual mention in Column 2, line 67 - Column 3, line 
2 of Suzuki that progressive mode read-out is too expensive and is not generally used. While 
the remaining references do compare field-mode in terlaced scanning in which adjacent pixels 
are mixed in the Vertical CCD to frame-mode interlaced scanning in which only the odd 
pixels are read-out and transferred (un-mixed) before the even pixels are read-out and 
transferred (unmixed), neither reference contains any disclosure, teaching, or suggestion 
regarding utilizing progressive mode and interlaced mode read-out in the same device. For at 
least this reason, Applicants submit that the Examiner's practice of equating frame-mode 
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interlaced read-out as disclosed in Suzuki and Suga wth the claimed progressive mode (full- 
frame in Yamaguchi) read-out is inaccurate and un-supported by the references. 

Furthermore, in light of the fact that Yamaguchi teaches away from interlaced 
scanning, Applicants submit that there can be no teaching or suggestion to combine the 
Yamaguchi with either one of the Suzuki or Suga references. 

Applicants submit that, for at least these reasons, the Examiner's rejection cannot be 
sustained and should be reversed on Appeal, 

Absent the above contention regarding the cited prior art references, the single 
remaining contention between Applicants and the Examiner is whether the Suga reference 
discloses the claim limitation requiring that two pre-determined bias voltages are applied to 
the substrate as a function of whether the imaging device is operating in progressive or 
interlaced scanning mode, "so that a saturation signal quantity in the progressive mode is 
substantially equivalent to that in the interlaced mode." 

FIG. 6 of the accompanying drawings shows the switching circuit of an electronic still 
camera of the above stated kind arranged to permit a selection between the field mode and the 
frame mode. The illustration includes an adder 60; signals 62, and 622 produced from odd- 
number field picture elements (hereinafter referred to as ODD picture elements) and even- 
number field picture elements (hereinafter referred to as EVEN picture elements) 
respectively; change-over switches SI and S2 which are provided for a selection between the 
field mode and the frame mode; field mode selecting contacts Al and Bl; frame mode 
selecting cbntacts A2 and B2; a terminal A3 which is provided for reading a field image; and 
terminals B3 and B4 which are provided for reading the odd- and even-number field portions 
of the frame image signal, respectively. When the moving contacts of the field mode/frame 
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mode change-over switches SI and S2 are on the side of the frame mode selecting contacts 
fs2 and B2, the information of the ODD picture elements and that of the EVEN picture 
elements are serially read out from the reading terminals B3 and B4 for every field. In case 
that the moving contacts of the change-over switches SI and S2 are on the side of the field 
mode selecting contacts Al and Bl, the information of the ODD picture elements and that of 
the EVEN picture elements axe added together by the adder 60 and read out from the reading 
terminal A3 as a field image. 

In relying upon the Suga disclosure, the Examiner states in the May 16, 2006 Office 
Action that ''Suga *980 teaches the use of bias voltage control circuit (i.e., see Fig. 10, the 
elements 35 and 37) for a solid-state image sensor (i.e., CCD 31 of Figs. 10 & 11 A), and the 
applied bias voltages (i.e., noted the voltages Va and Vb as shown in Fig. UB; see col. 6, 
lines 30+) are chosen (i.e., see Col. 7, lines 1-10) such that a saturation signal (i.e., noted 
the Vsat as shown in Fig. 1 IC) quantity in the progressive mode (i.e.. Noted the Frame Mode 
used as a progressive mode as discussed in the combination of Yamaguchi *921 and Suzuki 
'703 as discussed above) is substantially equivalent to that in the interlaced mode (i.e.. 
Noted the Field mode used as an interlaced mode as discussed in the combination of 
Yamaguchi *921 and Suzuki '703 above) (i.e., as shown in Figs. IIB and IIC that the 
saturation signal Vsat for the Frame Mode is substantially equivalent to that of the field 
mode; see Col. 7, lines 1 - 25 and col. 7, lines 65+; and Figs. 1 1 A - 1 IC, 12 and 13 of Suga 
'980)." (Emphasis in original, see page 4, 2""* full paragraph - page 5, line 2). 

First and foremost, and as noted earlier. Applicants respectfully refute the Examiner's 
characterization of Suga as disclosing anything regarding progressive mode read-out. Full- 
frame interlaced read-out is not equivalent to progressive mode read-out. 
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In any event. Applicants note that the Examiner has relied solely upon the drawings 
(Fig.'s 11(8) and 11(C) of Suga) in order to anticipate the claim limitation requiring 
substantially equal saturation signal quantities in both the interlaced and progressive modes. 
(See. for example, the right % portion of Fig. 1 1(C). where the Vsat lines for Field and Frame 
converge at Vsat-Photo Diode). Assumedly, this is because, in contrast to Figure 11(C), the 
corresponding portion of the supporting Suga text which the Examiner relies upon merely 
discloses exactly what Suzuki discloses. More specifically, the text of Suga merely states that 
the drain voltage VOFD should be set "at a relatively low level in frame mode" and "at a 
relatively high level" in field mode. (See Column 7, lines 4 - 9). Accordingly, Applicants 
submit that the sole remaining issue between the Examiner and Applicant's can be further 
narrowed to the question regarding what the drawings alone (Fig's 1 1(B) and 1 1(C)) of Suga 
disclose in regard to Applicant's independent claims. 

Applicants submit that the term "saturation signal quantity" has been clearly defined 
at the bottom of page 2 of Applicant's disclosure as "a maximum signal quantity when a 
solid-state image sensor device outputs a right signal." Additionally, the term is defined on 
page 12. lines 10 - 13 of Applicant's disclosure to be the saturation signal quantity after the 
read-out of the signal charge by the read-out gate 2b (See Fig. 3A). Accordingly, this term 
takes into account the maximum saturation signal quantity of at least the photo-diodes and the 
vertical-CCD 4, and may also take into account the horizontal-CCD 5 shown in Fig. 1. See, 
Oakley. Inc. v. Sunglass Hut Int% 316 F.3d 1331, 1341 (Fed. Cir., 2003), in which the court 
stated that "a patentee may be his or her own lexicopapher by defining the claim terms." As 
shown in Fig. 1 1(C) of the Suga reference, the saturation signal quantity of various portions 
of the device must be considered, including the Vsat of each single photo-diode, the Vsat of 
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the Vertical CCD, and the Vsat of two times the Vsat of the single diode which comes into 
play during interlaced field mode read-out when two adjacent rows are combined in the 
Vertical CCD (See page 2, lines 10- 15 of Applicant's disclosure). 

Accordingly, Applicant's submit that the independent claims of the instant invention 
require that a saturation signal quantity of the device (i.e., the maximum signal quantity 
output when the solid-state image sensor device outputs a right signal) be substantially the 
same in both the interlaced field mode and progressive mode scan-outs. 

AdditionaUy, Applicants submit that this must be the case as their invention is 
directed to solving the problem existing in the art that the saturation signal quantity when 
combined in the vertical transfer register in the interlaced field mode is double that of the 
saturation signal quantity in the vertical transfer register in the progressive mode. 
Accordingly, AppUcant's submit that the term 'saturation signal quantity' cannot be 
construed to merely mean the saturation signal quantity of an individual photo-diode in the 
imaging device. Rather, and consistent with Applicant's disclosure. Applicant's submit that 
the ordinary use of the term 'saturation signal quantity' when used in terms of progressive 
and interlaced field mode readout must be construed to mean the ultimate saturation signal 
quantity read-out from the imaging device. Applicants submit that this definition is 
consistent vwth the prior art references. See. for example, column 2, lines 38 - 63 of Suzuki, 
which notes that the problem in the prior art and being addressed is one regarding the 
decrease in dynamic range between signals read into the Vertical CCD during progressive 
mode, and signals read into the Vertical CCD and mixed during interlaced field mode. 

Furthermore, Applicants note that while the claims do not specifically limit coverage 
to interlaced fieM mode (and would appear to cover interfaced frame mode), additional claim 
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elements effectively limit the coverage of the claim to field mode. More specifically, if a 
device was to use both progressive mode read-out and interlaced frame-mode read-out, there 
would be no mixing of signals in the Vertical CCD and hence no need to adjust the saturation 
signal level by modifying the substrate-bias voltage level applied to the substrate between the 
two modes. Because the claims currently require that the voltage bias applied to the substrate 
be smaller in the progressive mode than in the interlaced mode, the claim effectively 
forestalls reading on any currently existing device implementing both progressive-mode read- 
out and interlaced frame mode read-out on the same device. 

In light of the forgoing. Applicants submit that the limitation "saturation signal 
quantity" must be construed to mean at least that signal quantity existing in the Vertical CCD 
(mixed in interlaced field mode, and non-mixed in progressive mode) after pixel read-out. 
Applicants fiirther submit that, consistent with Federal Circuit case law and with their own 
definition of the term set forth in the specification, 'saturation signal quantity' should be 
construed to mean that signal quantity which is finally read-out from the solid-state image 
sensor output portion 6 when a right signal is output, as shown in Fig. 1 of Applicant's 
disclosure and described on page 9 of the text. 

Based on either of the above constructions. Applicant's submit that Suga fails to 
anticipate the currently claimed invention. More specifically, and consistent with Column 7, 
lines 3-7. Fig. 1 1(B) of Suga merely discloses that the voltage applied to the substrate 
VOFD should be 'relatively higher' during field mode read-out than duiring progressive mode 
read-out. Fig. 1 1(C), on the other hand, is solely focused on the Vsat of a single photo-diode. 
The fact that the saturation levels converge on the right hand side of the Figure is immaterial, 
and actually teaches away from, the Vsat of the signal finally read-out from the device (or the 
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Vsat of the signal existing in the Vertical CCD) being substantially equivalent during both 
progressive and interlaced field mode read-out. Applicant's claim requires that the bias 
voltages applied to the substrate during progressive and interlaced mode read-out are set 
beforehand such that the saturation signal quantity read-out from the device in both the 
progressive and interlaced mode is substantially equivalent. (See page 12, third fiill 
paragraph of Applicant's disclosure). Fig. 11(C) of Suga fails to address the Vsat of the 
signals in the CCD after mixing or upon final output from the imaging device, and 
furthermore, clearly teaches away from such signals having substantially equivalent 
saturation quantities. 

More specifically, it is important to note that at the point of the graph at which the 
Examiner relies upon in order to assert that the saturation signal quantity of both the field and 
frame interlaced modes is substantially equivalent (the right % portion of Fig. 11(C) where 
the Field and Frame lines converge) merely represents the Vsat of a single photo-diode. (See 
the legend on the ordinate axis of the Figure, which shows Vsat photo-diode, Vsat VCCD, 
and Vsat 2x photo-diode). Cleariy, in this portion of the cited Figure, once the saturated 
signal for the field photo-diode is combined with a vertically adjacent saturated photo-diode, 
the saturation signal level in the vertical CCD of the field mode read-out will exceed the 
saturation signal level in vertical CCD of the progressive mode read-out. Furthermore, 
Applicant's note that their entire invention is directed to the range in the left Va of the Suga 
reference, wherein the saturation signal quantity of the individual photo-diodes is actively 
modified based on the scan-mode by changing the bias voltage applied to the substrate in 
order to ensure that the signals, once mixed in interfaced field mode in the Vertical CCD and 
not mixed in progressive mode, have substantially equivalent saturation signal quantities. 



16 

PACE 18/30 * RCVD AT 5/0/2007 5:44:15 PM [Eastern DayllgM Time] " SVR:USPTO-EPXRP-3/7 " DNIS:2738300 " CSID:1 31 270481 37 " DURATION (mm-S8):11^4 



05/09/2007 WED 16:54 FAX 13127048137 I2|019/03C 

Appl. No. 09/324,823 

Appeal Brief dated: April 13, 2007 



In light of the foregoing, and the fact that the Examiner has failed to cite any portion 
of the Suga reference which anticipates the claim limitation requiring that the saturation 
signal quantities are substantially equivalent in both interlaced (mixing) and progressive (no- 
mixing), the Examiner has failed to assert a prima facie case of obviousness under 35 U.S.C. 
§103(a). 

Additionally, Applicants re-assert that Suzuki and Suga are both directed solely to 
interlace scanning. Neither reference contains any disclosure, teaching, or suggestion 
regarding utilizing progressive mode and interlaced mode read-out in the same device. For at 
least this reason, Applicants submit that the Examiner's practice of equating frame-mode 
interlaced read-out as disclosed in Suzuki and Suga with the claimed progressive mode (full- 
frame in Yamaguchi) read-out is inaccurate and un-supported by the references. Furthermore, 
in light of the fact that Yamaguchi teaches away from interlaced scanning, Applicants submit 
that there can be no teaching or suggestion to combine the Yamaguchi with either one of the 
Suzuki or Suga references. 

Accordingly, Applicants submit that claims 1 - 3 are allowable over the cited prior 
art, and respectfiiUy request that the rejection be over-turned on appeal, and the remaining 
claims placed in condition for allowance. Additionally, because claims 4-6 inherit all of the 
limitations of the base claims 1 - 3, Applicants submit that the rejection of claims 4-6 must 
also be over-turned on appeal. In light of the forgoing. Applicants submit that this 
Application must be placed in condition for allowance. 
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The Cited Chans. SuzukL and Susa References Fail to Obviate the 
Claimed Invention as specified in Claims 1-6. 

Applicants respectfially request reconsideration of the Examiner's rejection of claims 
1 - 3 imder 35 U.S.C. § 103(a). Examiner has alternately rejected these claims in view of the 
cited prior art references of Chang (U.S. Patent No. 5,264,939), SuzuM (U.S. Patent No. 
6,515,703), and Suga (U.S. Patent No. 4.963,980). 

Under § 2143 of the MPEP, in order to establish a prima facie case of obviousness, 
the Examiner must meet three basic criteria. "First, there must be some suggestion or 
motivation, either in the references themselves or in the knowledge generally available to one 
of ordinary skill in the art, to modify the reference or to combine reference teachings. Second, 
there must be a reasonable expectation of success. Finally, the prior art reference (or 
references when combined) must teach or suggest all the claim limitations." MPEP §2143 
rev. 3 (August, 2005). Applicants' assert that the Examiner has failed to establish a prima 
facie case of obviousness for at least the reasons that the prior art references fail to teach or 
suggest all of the claim limitations. Neither the primary reference nor any secondary 
reference provides any indication that two pre-determined bias voltages are applied to the 
substrate as a function of whether the imaging device is operating in progressive or interlaced 
field scanning mode, "so that a saturation signal quantity in the progressive mode is 
substantially equivalent to that in the interlaced mode." 

Applicants note that the Examiner has conceded that the primary Chang reference 
fails to show any application of a bias voltage to the substrate of the image sensing portion 
that is smaller during progressive mode scan than during interfaced mod scan. (See page 13, 
second full paragraph of the May 16, 2006 Office Action). Additionally, the Examiner has 
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conceded that neither the Chang nor the Suzuki reference show that the bias voltages are 
chosen such that a saturation signal quantity in the progressive mode is substantially 
equivalent to that in the interlaced field mode. (See page 15, first partial paragraph of the 

May 1 6, 2006 Office Action). 

The only issue Applicants wish to bring to the attention of the Board in regard to the 
Chang and Suzuki references is the proper distinction between progressive mode read-out and 
interlaced mode read-out. Progressive mode read-out is a method of reading-out charges 
stored in all of the image sensing devices in the imaging array at the same time, and wherein 
there is no mixing between adjacent photo-diodes. (See Column 2, lines 60 - 62 of Suzuki, 
which describes this mode and dismisses it as too costly compared to interlaced mode). 
Progressive mode read-out is disclosed, as cited by the Examiner, in Column 4, lines 38+ of 
the Chang reference. 

In contrast to progressive mode, interlaced mode involves the lead-out of less than all 
of the imaging devices in the imaging array at the same time. Interlaced mode has been 
implemented in two ways, frame-mode and field-mode. (Note that frame-mode is distinct 
from full-frame mode). In field mode interlaced scanning, adjacent pixels are read-out and 
mixed together in the vertical CCD register. (See Column 1, lines 36 - 40). In firame mode 
interlaced scanning, odd rows are read-out first, and then after the vertical CCD is done 
transferring the odd rows, the even row pixels are then read out. 

Importantly, and counter to the Examiner's assertions throughout tiie last Office 
Action, the only reference cited by the Examiner that discloses a true progressive mode read- 
out is the Chang reference (directed to full-frame and thinning mode). Importantly, however, 
Chang fails to disclose, teach, or suggest a device capable of running in both interlaced mode 
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and progressive mode, and actually teaches away from such a device. For example, Chang 
teaches the advantages of utilizing progressive mode read-out in Column 1, lines 55 - 65, 

As clearly set forth in Column 4, lines 48 - 60, Chang does not disclose an imaging 
array capable of operating in both interlaced and progressive mode read-out. Rather, Chang 
discloses a method of sxmiming and draining accomplished via registers 24, 26, and 28 (See 
Fig. 1 which effectively generate an interlaced signal for output. Importantly, however, even 
duruig the 'pseudo-interlaced output' mode, all pixels are read-out and transferred via the 
Vertical CCD just as in progressive mode. It is not until the image data is stored in the 
registers 24, 26, and 28 that further processing is executed in order to turn the progressive 
data into interlaced data. Accordingly, Chang fails to meet the claim limitations requiring a 
photoelectric conversion portion capable of reading-out picture elements in progressive mode 
and in interlaced mode. Additionally, one of ordinary skill in the art would not be motivated 
to combine either of the Suzuki or Suga references with Chang, as Chang reads out the 
signals from the individual pixels in a progressive mode no matter whether the eventual 
signal output is progressive or interlaced. Accordingly, application of varying substrate 
voltages from Suzuki and/or Suga is not possible with Chang, as Chang only allows for 
progressive mode read-out of the individual pixels. 

The two other references cited by the Examiner, Suzuki and Suga, are both directed 
solely to interlace scanning. There is no disclosure at all in either of these references to 
progressive mode read-out, absent the casual mention in Column 2, line 67 - Column 3, line 
2 of Suzuki that progressive mode read-out is too expensive and is not generally used. While 
the remaining references do compare field-mode interlaced scarming in which adjacent pixels 
are mixed in the Vertical CCD to frame-mode interlaced scanning in which only the odd 
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pixels are read-out and transferred (un-mixed) before the even pixels are read-out and 
transferred (unmixed), neither reference contains any disclosure, teaching, or suggestion 
regarding utilizing progressive mode and interlaced mode read-out in the same device. For at 
least this reason, Applicants submit that the Examiner's practice of equating frame-mode 
interlaced read-out as disclosed in Sidzuki and Suga with the claimed progressive mode read- 
out is inaccurate and un-supported by the references. 

Furthermore, in light of the fact that Chen teaches away from interlaced read-out of 
the individual pixels, Applicants submit that there can be no teaching or suggestion to 
combine the Chen reference with either one of the Suzuki or Suga references. 

Applicants submit that, for at least these reasons, the Examiner's rejection cannot be 
sustained and should be reversed on Appeal. 

Absent the above contention regarding the cited prior art references, the single 
remaining contention between Applicants and the Examiner is whether the Suga reference 
discloses the limitation wherein two pre-determined bias voltages are applied to the substrate 
as a function of whether the imaging device is operating in progressive or interlaced field 
scanning mode, "so that a saturation signal quantity in the progressive mode is substantially 
equivalent to that in the interlaced mode." 

Applicants will not proceed to make the same arguments set forth in regard to the 
Examiner's rejection of the claims under Yamaguchu Rather, Applicants re-iterate and 
respectfully direct the Board's attention to the arguments set forth above regarding the Suga 
reference. Specifically, Applicants submit that the Examiner has failed to cite any portion of 
the Suga reference which anticipates the claim limitation requiring that the saturation signal 
quantities are substantially equivalent in both interlaced (mixing) and progressive (no- 
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mixing), and that the Examiner has thus failed to assert a prima facie case of obviousness 
under 35 U.S.C. §103(a). 

Additionally, Applicants re-assert that Suzuki and Suga are both directed solely to 
interlace scanning. Neither reference contains any disclosure, teaching, or suggestion 
regarding utilizing progressive mode and interlaced mode read-out in the same device. For at 
least this reason, Applicants submit that the Examiner's practice of equating frame-mode 
interfaced read-out as disclosed in Suzuki and Suga with the claimed progressive mode read- 
out is inaccurate and un-supported by the references' Furthermore, in light of the fact that 
Chen teaches away from interlaced scanning, Applicants submit that there can be no teaching 
or suggestion to combine the Chen with either one of the Suzuki or Suga references. 

Accordingly, Applicants submit that claims 1 - 3 are allowable over the cited prior 
art, and respectfully request that the rejection be over-turned on appeal, and the remaining 
claims placed in condition for allowance. Additionally, because claims 4-6 inherit all of the 
limitations of the base claims 1 - 3, Applicants submit that the rejection of claims 4-6 must 
also be over-turned on appeal. In light of the forgoing. Applicants submit that this 
Application must be placed in condition for allowance. 
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CONCLUSION 

In light of the foregoing. Applicant submits that the rejections of all claims are 
improper for the reasons noted and the rejections should all therefore be withdrawn. 



Date: April 13,2007 




Tel: (312)277-2006 
Attorneys for Applicant 
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VIIL CLAIMS APPENDIX : 

This listing of claims reflects the current status of the claims as they stand in light of the 
August 4, 2005 Final Office Action; 

1. (Rejected) A solid-state image sensor device having an image sensing portion 
performing photoelectric conversion in both progressive mode in which all picture element 
signals are output independently, and interlaced mode in which interlaced scannings are 
performed and the picture element signals obtained in respective scannings in said image 
sensing portion are superimposed, said sensor device comprising; 

a photodiode within the image sensing portion; and 

a substrate-bias generation circuit for applying a bias vohage to. the substrate of said 
image sensing portion and for controlling said bias voltage in said progressive mode to be 
smaller than the bias voltage while operating in the interlaced mode; and 

wherein the applied bias voltages are chosen such that a saturation signal quantity in 
the progressive mode is substantially equivalent to that in the interlaced mode. 

2, (Rejected) A driving method for a solid-state image sensor device having an 
image sensing portion including a photodiode within the image sensing portion for 
performing photoelectric conversion said image sensing portion operating in both progressive 
mode in which all picture element signals are output independently, and interlaced mode in 
which a plurality of scannings are performed and picture element signals obtained in 
respective scannings are superimposed, said method including applying a bias voltage to the 
substrate of said image sensing portion, wherein during said progressive mode said bias 
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voltage is smaller than that in said interlaced mode; and wherein the applied bias voltages are 
chosen such that a saturation signal quantity in the progressive mode is substantially 
equivalent to that in the interlaced mode. 

3. (Rejected) A camera comprised of a solid-state image sensor device having an 
image sensing portion for performing photoelectric conversion and a substrate-bias 
generation circuit, an optical system receiving incident light fiom a subject and forming an 
image on said image sensing portion of said solid-state image sensor device, a driving system 
for driving said solid-state image sensor device, and a signal processing system for 
processing the signal output from said solid-state image sensor devi'ce to obtain a video 
signal, M^herein the image sensing portion includes a photodiode structure, and further 

wherein said driving system selectively operates in progressive mode in which all 
picture element signals are output independently, and interlaced mode in which a plurality of 
scannings are performed and the picture element signals obtained in respective scannings are 
superimpose, and wherein the bias voltage applied to the substrate in said progressive mode 
is smaller than that in said interfaced mode; and 

wherein the applied bias voltages are chosen such that a saturation signal quantity in 
the progressive mode is substantially equivalent to that in the interlaced mode. 

4. (Rejected) The solid state image sensor device of claim 1, wherein the 
substrate bias generation circuit adjusts the substrate bias voltage during the progressive 
mode of operation such that a potential difference is generated between a doped region and a 
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well of the photodiode which is greater than during interlaced operation and further wherein 
the photodiode is a hole accumulation diode. 

5. (Rejected) The method of driving a solid state image sensor device of claim 2, 
wherein the step of applying the substrate bias voltage during the progressive mode of 
operation is performed such that a potential difference is generated between a doped region 
and a well of the photodiode which is greater than during interlaced operation and further 
wherein the photodiode is a hole accumulation diode. 

6. (Rejected) The camera of claim 3, further comprising: applying the substrate 
bias voltage during the progressive mode of operation such that a potential difference is 
generated between a doped region and a well of the photodiode which is greater than during 
interlaced operation and further wherein the photodiode is a hole accumulation diode. 

Claims?- 18. (Canceled), 
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IX> EVIDENCE APPENDIX ; 
None. 
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X. RELATED PROCEEDINGS APPENDIX ; 
None. 
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